nantly to chromatin at all stages of mitosis, although the pressed as a fusion with green fluorescent protein signal dispersed in the cytoplasm did increase during (GFP), is localized predominantly to chromosomes in metaphase/anaphase ( Figure 1B) . Like the endogenous mitotic cells. This localization requires an N-terminal protein, GFP-RCC1 was dispersed specifically from milysine-rich region that also contains a nuclear localizatotic chromosomes by formaldehyde ( Figure 1C ). These tion signal and is enhanced by interaction with Ran.
and GFP-Ran T24N were localized predominantly to the nucleus, as expected. By contrast, GFP-Ran Q69L was retention of nuclear RCC1 by a mechanism that is independent of the N-terminal NLS. present in the cytoplasm as well as the nucleus, probably because its nuclear import is defective due to an In mitotic cells, GFP-RCC1 D182A localized mainly to chromosomes like wild-type GFP-RCC1 (Figure 2A) , alinability to interact with p10/NTF-2 [24, 25]. In some cells, GFP-Ran Q69L localized to speckles on the nuclear though the proportion of cells exhibiting a more diffuse localization was increased ( Figure 2B ), indicating that periphery, which is likely to represent a stable interaction between GFP-Ran Q69L and nuclear pore complexes. In the association of RCC1 with chromosomes is promoted by interaction with Ran. A more dramatic effect was living mitotic cells, GFP-Ran was dispersed throughout the cell, whereas GFP-Ran T24N was concentrated on seen with GFP-⌬27-RCC1, which was released from the chromosomes in the majority of mitotic cells. However, mitotic chromosomes. In most metaphase cells, GFPRan Q69L showed a dispersed distribution similar to wildthe first 27 amino acids of RCC1 did not target GFP-GST to chromosomes (Figure 2A) To obtain purified GFP-RCC1 protein, the coding sequence was formation and spindle assembly by the small GTPase Ran. Science 284, 1362-1365. cloned as an NdeI/BamHI fragment in pET28 for expression in E. coli BLR(DE3). Cells were grown at 37ЊC until OD 600 
